Post-injury administration of allicin attenuates ischemic brain injury through sphingosine kinase 2: In vivo and in vitro studies.
Allicin, one of the main biologically active compounds derived from garlic, has been shown to exert various pharmacological activities and is considered to have therapeutic potential for many pathologic conditions. In the present study, we investigated the potential post-ischemic neuroprotective effects of allicin and its underlying mechanisms. Using a rat middle cerebral artery occlusion (MCAO) model, we found that intraperitoneal treatment with 50 mg/kg allicin significantly reduced brain infarct volume, attenuated cerebral edema and decreased the neurological deficit score. Allicin treatment also diminished TUNEL positive cells and inhibited the activation of caspase-3 after MCAO. These protective effects could be observed even if the administration was delayed to 6 h after injury. In addition, we evaluated the in vitro protective effects of allicin against oxygen glucose deprivation (OGD) induced neuronal injury in primary cultured cortical neurons. Allicin (50 μM) increased neuronal viability, decreased lactate dehydrogenase (LDH) release and inhibited apoptotic neuronal death after OGD. These protective effects could be observed even if the administration was delayed to 4 h after injury. Furthermore, allicin significantly increased the expression of sphingosine kinases 2 (Sphk2) both in vivo and in vitro. Pretreatment with the Sphk2 inhibitor ABC294640 partially reversed the protective effects of allicin against MCAO and OGD injury, indicating that an Sphk2-mediated mechanism was involved in allicin-induced protection in our models. The combination of findings suggests that post-injury administration of allicin has potential as a neuroprotective strategy for ischemic stroke.